Pathophysiology of hemodynamically mediated acute renal failure in man.
A tubular injury characterized by intraluminal obstruction and transtubular backleak of glomerular filtrate occurs in experimental acute renal failure (ARF) in animals. To determine whether these alterations also occur in human ARF, we studied 44 patients developing nonoliguric ARF following cardiac surgery. The delay in appearance of i.v. administered inulin in urine (Tu) was used as a measure of tubular fluid flow rate. Tu was not longer in 13 ARF patients than it was in control subjects (7.2 vs 9.0 min), suggesting that at least a subpopulation of tubules was widely patent. The fractional urinary dextran clearance profile (thetaD; radii, 20 to 40 A) was then determined in 20 patients with sustained ARF in whom inulin clearance averaged 11 +/- 1 ml/min/1.73 m2. A mass conservation model, which assumes that thetaD in Bowman's space in ARF is the same as that measured in controls, when applied to the experimental observations revealed that, on the average, 42% of filtered inulin was lost by transtubular backleak. A similar fractional inulin backleak (38%) persisted in 11 additional patients in whom ARF had begun to recover and in whom inulin clearance averaged 26 +/- 3 ml/min/1.73 m2. These findings suggest that in hemodynamically-mediated and nonoliguric ARF, (1) tubular obstruction is not homogeneous, and (2) backleak of glomerular filtrate contributes to but does not fully account for depression of inulin clearance.